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THORACIC TRAUMA 


-Thoracic Trauma _ 
° Injury to the chest accounts for up to 75% of 
trauma-related deaths 


eThe majority of injuries are peripheral and may be 
managed non-operatively 


e Peripheral injury to the lower thorax may involve 
solid abdominal viscera (Liver spleen pancreas) 


e Central injuries (mediastinum) require operative 
intervention more frequently 


Major thoracic trauma requires ventilation 
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Assessment of Thorac 
Trauma 


Clinical (80%of injuries identified clinically abo pne 


° Inspection 
e Palpation 
e Percussion 


e Auscultation 


Laboratory 
e Electrocardiography (ECG) [] For Blunt Cardiac injury 
e Cardiac enzymes (Troponins) [] For Blunt Cardiac inj 
e Brain naturetic peptide (BNP) [] For Blunt Cardiac in 
° Arterial blood gas analysis (to know If the pt is ox 
clearing CO2 away) 


RadIOIOJIEA 

Plain chest x-ray (identidies 90% of injuries, except 

e CT angiography (CTA) [] Will show the Aorta and pi 
lungs 

e Selective angiography 

e Water soluble swallow [] For suspected oesopha: 
when there is penetrating trauma where there’s 
injury 

e Echocardiography [] useful when there's abnor 
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Cardiac shadow and mediastinu 

e Cardiac Shadow should be les 
0.5 (cardiothoracic ratio) 

e Mediastinum should measure 
level of T4, less than 8cm acr 


Erect chest x- 


upine chest x 


CANN rA\/ 
Hemothorax of moderate All u see is that the whole 
size[] There’s an air fluid LUNG Field is slightly HAZ 
level O This is known as 


SHADED LUNG SIGN/ 
VEILED LUNG SIGN. 


This is important as most 
trauma pts can’t sit up and 
don’t sit up for Erect CXR. 


Pneumothorax 
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Simple pneumothorax Tension pneumothorax 


e There's a massive pneu 
Tensioned and is causin 
result, the heart cannot 
are similar to shock (hy 
air entry, low BP. 

e NB: This diagnosis shou 

e Pneumothorices can happen fr@ont really need an Xr: 
placing Central Venous line or injuries like Stab 
Wounds/blunt trauma with broken ribs... 


e Small left-sided 
Pneumothorex... 


TREATMENTS 


Needle Decompression (primar 
treatment for tension Pn.) 


e The primary treatment of injuries on the peripheral side 
placement of a chest drain. BUT For TENSION Pneumott 
treatment of choice is to first DECOMPRESS the chest w 
chest drain coz it takes time and your patient may be 
hemodynamically compromised. 

e TRADITIONALLY, access point for needle decompressior 
MCL. Then 5" ICS Anterior to Mid-axillary line for Chest 
NOW THAT HAS CHANGED and NEEDLE decompression 


Pitfalls in clinical assessment 


e NOTE: That the initial CXR may change... 

e CXR(Left) doesn’t show any OVERT pathology but there’ 
hazy looking diaphragm on the left. Then the patient we 
mobilized, and now on THE RIGHT, there is a STOMACH 
Sitting in the chest. So basically there was a diaphragm 
that only herniated later in the patient’s course. 

e NB: U look for these kind of things in TERTIARY SURVEY. 


Pitfalls in Plain Radiology 


e THE CXR itself particularly with severe blunt trauma 
can Underdiagnose or create an under impression of 
the severity of the injury. 

e LEFT: It is the same pt than on right. Here u see that 
the right chest there’s problems with ribs but right 
chest looks fine. 

e RIGHT: CT SCAN Shows that there are Bilaterial 
Pneumothorices, surgical emphysema including a 
PNEUMO pericardium all of which are difficult to 
diagnose on CXR coz it doesn’t show posterior 
aspect. 


Blunt Thoracic Trauma 


° Is very common especially as an indication for 
ICU admission 

e As u can see, this CXR of a guy who tires of 
tractor rolled over him... there’s multiple rib 
fractures, and some lung contusion on the 
right-hand side. 


oracic Trauma 
ma Unit 2007 - 2011 


Solitary thoracic injury Thorax 18% 
and one other Thorax and two 25% 
other Thorax and three other 29% 
Mortality verBlajlMihasier of Injured Compartm®hits 
47% 
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Rib Fractures 
e50% of rib #’s are missed on CXR 


e Obvious rib #’s are a warning for pulmonary 
dysfunction (Coz kunzima vele, so when uwabona 
sekusevere) 


e Site of rib injury 
*1st rib 4 > major vascular injury (SUBCLAVIAN ARTEF 


“Mid thorax #’s > pulmonary injury (such as Lung 
Contusion) 


“Lower rib #’s > abdominal injury (Abdomen) 


e Age and rib fractures 
*Rib #’s in children > massive injury (might have do 
cartilaginous ribs and yet have massive underlying 
pulmonary contusion.) 


e Rib #’s in elderly > minor injury (because they have 
aa 


e Number of fracture sites 
eT number of rib #’s > T mortality (OF COURSE) 
e Flail chest > I mortality (YES REMEMBER ANGITHI?) 


Flail Chest 


Flail chest 

Definition: where there’s more than 2 fractures on 

adjacent ribs, and there’s multiple fractures on ea 

individua rib. (NB: As a result, there’ll be a free flo: 
segment of rib that moves paradoxically to normal 

respiratory pattern inhalation and exhalation. As a 

result of which, there's a ventilation-perfusion 

mismatch. 

° multiple #’s of > 2 adjacent ribs laterally (lateral flail) 

° #'s of > 2 ribs bilaterally (flail sternum : anterior flail) 

° rib #’s with costo-chondral disruption (“Flail” also when 
are rib fractures in 1 place on a rib but the COSTOCHON 
cartilages are damaged (pic on the right.). 

eclinical not a radiological diagnosis 


— Severe pain (as a result pts breath fast and shallow, 
blow off the CO2. At some point they come to a period « 
tiredness and stop breathing). 


— Alteration of chest wall mechanics 
— Underlying lung damage 


Management predominantly based on: 
°severity of underlying lung injury 

“extent of V / Q mismatch 

e associated injuries 


Role of rib fixation? (Indications: 1. flail chestor 2.V 


y NS = A 


Pulmonary 
Contusion 


Pulmonary contusion 

° :Defn: Lung laceration with intra-pulmonary haemorrhac 

e Caused by lung shearing across vertebral column (espe: 
posterior medially coz lungs get pushed to the back). 

° Not necessarily at the site of rib fractures 

° If there is HTX or PTX it means that the visceral pleural 


Pathophysiology 

e! FRC(loss of functional resid capac) : y lung compliance 
: T shunt fraction (ventilation perfusion mismatch)... Thi 
ff: 

e hypoxic pulmonary vasoconstriction (to try stop the ble: 

espill over of blood to contralateral lung 

econtralateral lung is then damaged by inflammatory res 
yah, rio fractures may be on one side, lung contusion or 
both lungs are usually involved.) 

egets worse before it gets better 


Management 

e Early intubation and positive pressure ventilation (for pt 
severe lung contusion like imgs on right, this is also an ¢ 
a conscious pt who can maintain oxygenation on a non-! 
mechanical ventilator.) 

e Fluid restriction is obsolete (Restriction of fluid is off no 

give the pts as much fluid as they need but don't fluid c 


Pulmonary Contusion 


AGEMENT OF LUNG CONTUSION [] Depend: 


agree of injury to bones as well to lungs. 


r Skeletal 
r Visceral 


plemental O, by mask 


Enteral Analgesia 
With associated 
Physiotherapy 


heral Regional 
asthesia 
Jlock) 


Axial Regional 
Anaesthesia 


ural : Paravertebral) 


Moderate 
Skeletal 
Moderate 


Visceral 
Ventilation 
(tight fitting 
mask) 


CPPV 


Axial Regional 
Anaesthesia 
(spinal block or 
epidural 
anathesia).. 
Combined with 


Systemic 
Analgesia 


when necessary: 


Management of Lung Contusion 

- Determinant of how to manage the 
patient is by the degree of injury to 
the bone and the degree of injury to 
the lungs, so if the injuries are: 

° Minor: Minor fractures and limited 
lung contusion, the treatment is 
supplemental oxygen and analgesia 
associated with good physiotherapy. 

° Moderate: if both rib fractures are 
moderate (in terms of number) and 
the visceral lung contusion is 
moderate: consider non-invasive 
ventilation using a tight-fitting mask 
and axial regional anaesthesia (a 
Spinal block or an epidural) combined 
with systemic analgesia. 

° Major: major skeletal injuries with 
Significant lung contusion and 
visceral injury: patients need 
intubation with full ventilation or 


RANtTINAIINAIIAG nneitia nraccıra 


The Tractor guy developed a 
chest deformity 
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Rib Fixation (ribs plate: 
metal p 


Indications: 


*If pt requires Thoracotomy 
for other reasons. 


(to make 


ribs stronger) 


“Flail chest not requiring 
CPPV (just kept in hospital coz pain 


is too much and don’t need 
ventilation or intubation) 


° Extensive Chest wall 


e NB: No benefit in patients 
reauirina CPPV for major 
pulmonary contusion _ 
without chest deformity. 
(coz bv the time the luna 
contusion heals within a week or 

, their ribs have already 
ossified) 


AOI CIC Ruptui e (incorre: 


called Aortic dissection) 


e NB: It is an injury tha mostly happens v 
CHEST TRAUMA. 

° Majority of Injuries occur at the ISTH) 
ligamentum arteriosus attaches the Aor 
this is a fixed vs Mobile portion of the c 


It is a mechanism of Rapid deceleration/a 
degree of TORSION. 


e Variety of postulated mechanisms 
tensile stretch 
osseous pinch into the spine, clavicle/first rib. 


Shearing (shear injury nje 99) 
T hydrostatic pressure (counter pressure injun 
as the so called Water Hammer Effect) 


° Spectrum of wall damage 
intima + media + adventitia > death (ruptures) 


e May be minimal skeletal injury 


_ Aortic Rupture (FINDINGS) 


| 


: Shows mediastinum 10cm width at 4" ICS, which in this 
tient showed a Pseudoaneurysm(which is a grade 3 injury 
f the aorta) 


FINDINGS INCLUDE: 


1. Wide Mediastinum >8CM wide 
(known as the credit card test)... 


Aortic Rupture Management 


Nowadays, these patients aren’t managed by 
immediately rather, 

1st dealing with all other injuries 

Controlling BP (aiming for systolic around 10 
of around 110)[] by using Beta blockers, vasoc 


Medical (helps prepare pt for surgery) 
e Blood pressure control using the ff 2 point: 
$ - blocker (blocks adrenaline which is a v 
-Vasodilator (dilates of course) 
-Analsesia and sedation 


Surgery 
°Clamp and sew (has a high risk of paraple: 
e Repair under by-pass 


(NB: is a procedure 
practise). 


e | mortality 

e | paraplegia 

e 20% stent complication rate (but can be 
easily) 

e long term complications? 


Blunt Cardiac Injury (Comm 


° Is a result of Rapid deceleration and direct bl 
dysarythmia called BOMMONOCORDISA car 
the chest.) 

° No standard definition therefore incidence un! 

* Spectrum of injury and symptoms 

e contusion 


e dysrhythmias and conduction defects 
e valve : septal : chamber rupture 
° infarction 


e Diagnosis of Blunt Cardiac injury 
° suspected by mechanism of injury (e.g th 


Car Crash with entrapment , fall from a he 


e screening ECG 
° cardiac iso-enzymes (CK-MB) 


* cardiac specific enzymes - Troponin | ar 
TROPONIN | is the most sensitive Marker, If it is R 
ff step) 


e Echocardiography (Look at cardiac wall motior 
there’s any dyskinesia). 


- Blunt cardiac injury is common. It is asa 
result of rapid deceleration or a direct blow 
to the chest - causing a dysrhythmia called 
Comosio cordis 

- no standard definition and the incidence are 
unknown 

- itis a spectrum of injury from a minor 
contusion of the muscle wall to lacerations of 
the valves, ruptures of the chambers or even 
bursts atrial appendages 

- in any patient with significant Blunt chest 
injury, such as a car crash with entrapment 
or a fall from a height, it is important to doa 
screening ECG and cardiac enzymes 
(specifically the troponin I has been 


seen as the most sensitive marker) 


if it is raised, the next step is to do 


Rupture of the Diaphragm 
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- Diaphragm is a thin muscle 3-4 mm thick and 
the central portion. 

- While the right-sided rupture as seen in the le 
uncommon, around about 20% only, (me[] righ 
liver protects) 

- left-sided rupture as seen in the right image 


(2ND most common intrathoracic and abdomin: 
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Ruptured Diaphragm 


* Less than 30% herniate bowel acutely 
° Initial CXR frequently normal 
° CT and MRI are unreliable 


° Positive pressure ventilation prevents herniation (MAKES 


* Missed injuries have a high 
"Role of laparoscopy (early presenters) or thoracoscopy ( 
presenters)? > > 


- Only about 30% of diaphragm ruptures will 
come with a hernia present at the initial X- 
ray 

- They may have a normal x-ray initially 
because there is positive pressure 
ventilation. Once they are weaned from 
ventilation, is important to redo the chest x- 
ray to make sure that there is no late 
herniation [] missed injuries carry a high 
morbidity rate and how we manage them 
depends on timing. 


- The early presenters are treated by 1. 


laparotomy reduction of the hernia 
contents and 2. repair of the 
diaphragm. 
Those who present as a late pathology; it is 
safer because adhesions to approach it 
through the chest. 


UNCOMMON INJURIES 
NOW 


Tracheo-bronchial 
Injury 


* Uncommon injury - 1 to 3% of severe thoracic 
trauma 
« Extremely high mortality rate (because if your lung 


is free floating and not ventilating, the patient is 
not going to oxygenate) 
e Right main bronchus commonest site Present 

with: 

° severe respiratory distress 

° mediastinal air (of course) 

° gross subcutaneous emphysema 

° large pneumothorax that doesn't respond to 

one and two chest drains 


* immediate intubation of the uninjured lung 
side using[]: bronchoscopy : repair (by 


thoracic surgeons.) 


Tracheobronchial individual/ruptures are unc 
because the trachea is protected by all the su 
structures 

They carry a high mortality rate because if yo 
free floating and not ventilating, the patient is 
oxygenate 

The most common site is approximately 2 cm 
bifurcation into the right main bronchus 
These patients present with severe respirator 
mediastinal air, gross subcutaneous emphyseı 


pneumothorax that doesn't respond to one an 


drains, and the FALLENTUNG'SIGN'On chest 


° Pictures of Chest Xray: two examples of the fi 
lung sign 

° On the left, the lung has fallen medially and in 
because the ligaments have detached from the 
On the right-hand side, tracheal injury with bi 


collapsed lungs in a patient who presented wi 


Penetrating Thoracic Trauma 


- Common in SA 
- When the knife is in the lower thoracic area, 
the question is [] Injury in the chest or is the 


injury in the abdomen? 


Thoracic Stab and Gunshot Wounds 
Is there a difference? 


NANA 


- There is a difference between the stab 
wounds and gunshot wounds 

| Stab wounds generally follow a straight 
path: the knife goes in, and the blade may 
break off and stay there but generally it 
comes out in reverse order 

0 Bullets cross the mediastinum, so an injury 


on the right may damage structures on the 


patient's left by CROSSING through the 


Penetrating Cardiac 
Trauma 


* First successful repair 1896 
* Present with cardiac tamponade 
°Beck’s triad (1912) 

raised JVP 

hypotension 

muffled heart sounds 
° Repaired by 


thoracotomy(open) and 
suture (close the hole)[] 
PERICARDIOCENTESIS 


Stabbed Hearts [] presents with cardiac 
tamponade: the famous Beck's triad - a 
raised venous pressure in the neck, 
hypotension, and the presence of muffled 
heart sounds. (ME= Blood enters the 
pericardium and it mimicks pericardial 
effusion like hence presenting with Beck’s 
Triad). 


- This is explained by the fact that the heart 
cannot fill during diastole (venous back 
pressure) and so because the heart cannot 
fill, there's no ejection fraction and there's 
hypotension 

- With the injury to the heart [] causes blood 
around the hearts and the heart sounds 
are muffled. Pericardiocentesis has not 
been shown to be of much use and the best 
attempts to repair the heart is through 


(close the hole) ... Pericardiocentesis does 


not work. 
The treatment of bleeding as to stop the 


bleeding and that is to close the hole in the 
heart 


Thoracic 


e Clinical assessment is reliable 
* Plain chest radiology is the initial 


screen 
* CT scanning is superior for blunt trauma 
° Most injuries are managed non- 


operatively (by using chest drains and 
intubation) 


summary: 


- clinical assessment is reliable, 
plain chest Xray is the initial screen, 
CT scans are superior for blunt trauma, 


Fotunately most injuries are managed non- 


operatively, 
peripheral injuries may require drainage, 


central injuries have a high mortality rate 


